NUVOTON NT-1941
=

Arm® Cortex®-M4F SoC

32-bit Microcontroller

NT-1941

User Manual
Evaluation Board for 194100 Series

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller and
microprocessor based system design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Jul. 3, 2025 Page 1 of 23 Rev 1.1


http://www.nuvoton.com/

NUVOTON NT-1941
=

Table of Contents

1 OVERVIEW ..o e e e e e r e e e e e e aan s 5
2 FEATURES ... e e e e e e e e e eees 6
3 HARDWARE CONFIGURATION ...ttt e e 7
R T ] 1 VSRR 7

3.2 REAIN VIBW ...ttt ettt et e b e sttt e b e st e bt e sane st ens 8

3.3 EXtENSION CONNECIONS .......oeiiiiiiiiieiicee ettt ettt 9

3.3.1 Pin Assignment for Extension CONNECLOrS..........occvvvviviiiiiiriee et 9

3.4 Power Supply Configuration ...........cceevieriiiie it 13

3.4.1 BV POWET SOUICES .....eouviiiieiieiieieetee ettt sttt sttt st sttt st s sanes 13

3.4.2 3.3V LDO .ttt bbbttt nans 14

3.5 PUSH BULIONS ...ttt st et 14

LB LEDS ..ttt sttt st e nb e st st 14

3.7 SPIFIash CONNECION......c..oiiiiiiiiieceee ettt 14

3.8 ICE CONNECION......ciiiiiiieiieeeetee ettt sttt st e sbe e s e st ens 15

3.9 AUIO INTEITACES ..ot sttt 15

4 QUICK ST AR Lttt e e et e e e e e e eea e ee 16
4.1 Toolchains SUPPOIING ......eeeiiiiecee e s 16

4.2 Nuvoton Nu-Link Driver Installation.............ccccoviriiiieniiieeccceee e, 16

4.3 BSP Firmware DOWNIOAA ........ccccoviiiiiiiiiiiieeiie et s 18

4.4 HardWare SEIUD ......ooocieiiiee ettt et e e tae e st e e sbe e eaaeeen 18

5 NT-1941 SCHEMATICS ..o e ee 19
5.1 NT-1941 Schematic CirCUit ..........ccoeviiiiiiiiieiee e 19

5.2 PCB PlaCement.........ooouiiiiiiieie ettt st et 21

6 REVISION HISTORY .ottt sttt e s 22

Jul. 3, 2025 Page 2 of 23 Rev 1.1



NUVOTON NT-1941
=

List of Figures

Figure 1-1 NT-1941 Evaluation BOArd ...........coooiiiiiiiiiiiiii 5
Figure 3-1 Front View of NT-1941 ... 7
Figure 3-2 Rear View Of NT-1941 ... 8
Figure 3-3 EXtENSION CONNECIOIS .....cooiiiiiiiiieiieee e 9
Figure 3-4 Power Supply BIOCK DIagram ..........ooooiiiiiiiiiiiii 13
Figure 4-1 Nu-Link USB Driver Installation SetUpP ... 16
Figure 4-2 Nu-Link USB Driver INStallation ... 17
Figure 5-1 NT-1941 Circuit Page 1/2......coooiiiiiiiiii 19
Figure 5-2 NT-1941 CirCUit PAge 2/2......coooiiiiiiiiiii 20
Figure 5-3 Front PIaCeMENT........oooiiiiiiii 21
Figure 5-4 Rear PlaCement ..o 21

Jul. 3, 2025 Page 3 of 23 Rev 1.1



NUVOTON NT-1941
=

List of Tables

Table 3-1 EXIENSION CONNECIOIS ....ccoieiieie e 9
Table 3-2 NT-1941 Pin Extension Connectors and 10 Function List..............ccccooiin. 12
Table 3-3 5V POWEE SOUICES......coiiiiiee e 13
Table 3-4 3.3V LDO fOr VDD _3V3. ..ottt e et e s e e e e e e eeaaa s e e e e e e e eesannnaeeaeeeees 14
Table 3-5 PUSH BUIONS ..o 14
L= Lo L= T 0 SPPPPN 14
Table 3-7 SPI Flash CONNECION .......cooo i 14
L= Lo L= I SRR 15
Table 3-9 AudIO INLEITACES ..o 15

Jul. 3, 2025 Page 4 of 23 Rev 1.1



NUVOTON NT-1941

 a——_—_—_—_—-5rGct-t-_——__,

1 OVERVIEW

The NT-1941 is an evaluation board for Nuvoton 194124ADI series microcontrollers. The NT-1941 is
designed for project evaluation, prototype development and validation with power consumption
monitoring function.

NT-1941 is with NAU88C22 on board to support MIC, AUXIN and headphone. User can use it to develop
and verify the audio application program easily.
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Figure 1-1 NT-1941 Evaluation Board
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2 FEATURES
® Nu-Link ICE interface connector.

Audio board extension interface connectors.

USB 1.1 Full-Speed Device.

Two push-buttons: one is for reset and the other one is for user-defined.
Two LEDs: one is for power indication, the other one is for user-defined.
Two MIC and two AUXIN input and headphone output through NAU88C22.
Speaker and headphone output through NAU88C22.
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3 HARDWARE CONFIGURATION

3.1

Figure 3-1 shows the main components and connectors from the front side of NT-1941. The following
lists components and connectors from the front view:

Target Chip: 194124ADI (U1)

Front View

) Nu-Link interface (J1)
° IO extension interface connectors (J4, J5, J7 and J8)
] USB: USB connector (CN1)
o Push-buttons (SW1, SW2)
® LED: POWER LED (D3, green), User Application LED (D4, red)
® Power connectors (J1, J2, CN1, J10)
Extension 35 768kHz
NAUSSC22 194124AD1 Connectors Crystal SPI Flash
Interface
Speaker Connector
€33 [ TSR T —-:_——‘ B
el 04124 hAvBsc22 | MB_Rev
AUXIN NTsz €| 1-20-18 § _usB
" Connector
i ; 5V Power
Heag%t;one i & Connector
= _frm » 3.3V LDO
Microphone Nu-Link
LED| UART Connector
12S_DI Button Reset 12.288MHz 3.3V
Button Crystal Jumper
Figure 3-1 Front View of NT-1941
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3.2 Rear View

Figure 3-2 shows the main components and connectors from the rear side of NT-1941.
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Figure 3-2 Rear View of NT-1941
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3.3 Extension Connectors

Table 3-1 presents the extension connectors.

Connector Description

J4, 35,37, J8 Pins extension connectors on the NT-1941.

Table 3-1 Extension Connectors

3.3.1 Pin Assignment for Extension Connectors

The NT-1941 provides the 194124ADI onboard and extension connectors (J4, J5, J7, J8). Figure 3-3
shows the extension connectors.

J4 J5

€33 [ i
C.'(
csfe 2 = 94124 _NAUBBC22_MB_RevC ' 53 [om
L5 u_.—.] { NTSZ © 11-20-18 R7 in]
c26 X2 , - TP2 ;
[: Ty : \\\\\\\\@ N c42 Eri]

4.',,,,9

e WG iE - %

: f r]p‘

591 YPJ

J7 J8

Figure 3-3 Extension Connectors
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NT-1941
Header - -
Pin No. Function

Jaa 48 |PD.15/ UARTO_NnRTS/ EADCO_CH12/ I12C0_SDA / UARTO_RXD/ 12C1_SDA
Ja.2 47 |PD.14/ UARTO_nCTS/ EADCO_CH11/ 12CO_SCL/ UARTO_TXD/ I2C1_SCL
Ja3 46  |PD.13/SPI0_SS1/EADCO_CHO
Ja4 45 |PD.9/ ICE_DAT/ TMO_EXT/ 12C1_SDA/ 12CO_SDA / DPWM_SP
Jas 44 |PD.8/ ICE_CLK/TMO/I2C1_SCL/ 12C0_SCL/ DPWM_SN
J4.6 43 |PD.7/PWMO_CH5/INT1
Ja7 42 |PD.6/ TRACE_DATA3/ SPI1_I2SMCLK / 12S0_BCLK / DMIC_DATO/ DPWM_RP
Jag 41 |PD.5/ TRACE_DATA2/ SPI1_SS/ 12S0_DO/ DMIC_CLKO/ DPWM_RN

4| a9 40 |PD.4/ TRACE_DATAL/ SPI1_CLK/ 12S0_DI/ DMIC_DAT1/ TM1
J4.10 39 |PD.3/ TRACE_DATAO/ SPI1_MISO/ 12S0_LRCK / DMIC_CLK1/ TM2
Ja11 38 |PD.2/TRACE_CLK/SPI1_MOSI/ 12S0_MCLK/ 12C1_SCL/ TMO
J4.12 37 |PD.1/INT4/12C1_SDA/I12C0O_SDA/I12S0_LRCK / DPWM_LP
J4.13 36 |PD.0/INT3/I2C1_SCL/I12C0O_SCL /12S0_BCLK / DPWM_LN
J4.14 NC
J4.15 NC
J4.16 33 |PB.15/USB_VBUS /I2S0_MCLK
J4.17 VDD33
J4.18 GND
J5.1 VDD33
J5.2 GND
J5.3 32 |USB_VDD33
J5.4 31 |PC.14/PWMO_CH4/12C0_SDA / DPWM_SN
J5.5 30 |PC.13/PWMO_CH3/12C0_SCL /DPWM_LP
J5.6 29 |PC.12/SPIO_CLK / DPWM_LN
J5.7 28 |PC.11/SPI0O_MISOO0/ PWMO_BRAKE1/ DPWM_RP

Js | J58 27 |PC.10/ SPI0_MOSIO / PWMO_BRAKEO / DPWM_RN
J5.9 26 |PC.9/SPI0_MISO1/SPI2_I2SMCLK
J5.10 25 |PC.8/SPI0_MOSI1/SPI2_SS
J5.11 24 |PC.7/SPI0_SS0/SPI2_CLK
J5.12 23 |PC.6/INT2/SPI2_MISO
J5.13 22 |PC.5/INT1/SPI2_MOSI
J5.14 21 |PC.4/PWMO_CH2/CLKO/ SPI1_I2SMCLK
J5.15 20 |PC.3/12C1_SMBAL/TM3_EXT/SPI1_SS
J5.16 19 |PC.2/12C1_SMBSUS/TM3/SPI1_CLK
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NT-1941
Header - -
Pin No. Function
J5.17 NC
J5.18 NC

J7.1 49 PA.0 / SPI0_SS1/ EADCO_CHO/ DMIC_DATO

J7.2 50 |PA.1/SPIO_MOSI1/EADCO_CH1/DMIC_CLKO
J7.3 51 PA.2 / SPI0_MISO1/ EADCO_CH2/ DMIC_DAT1
J7.4 52 PA.3/SPI0_MOSIO/ EADCO_CH3/DMIC_CLK1
J75 53 |PA.4/SPI0_MISOO0/EADCO_CH4 / DPWM_LN
J7.6 54 PA.5/SPI0_CLK/EADCO_CH5/DPWM_LP
J7.7 55 |PA.6/SPI0_SSO/EADCO_CH6
J7.8 56 PA.7/ UARTO_TXD/ EADCO_CH7/ SPI2_MISO
J7.9 57 PA.8/ UARTO_RXD / EADCO_CH8/ SPI2_MOSI
7 J710 | 58 |PA9/ 12C0_SCL/ EADCO_CH9/SPI2_SS
J7.11 59 PA.10/12C0_SDA / EADCO_ST /DPWM_RN / SPI2_CLK
J712 | 60 |PA.11/12C0_SMBSUS/TMO/DPWM_RP /
J713 | 61 |PA.12/12C0_SMBAL / TMO_EXT / SPI2_I2SMCLK
J7.14 | 62 |PA.13/CLKO/INTO/DPWM_SN/I2C1_SCL
J715 | 63 |PA.14/SPI0O_SSO/TM1/DPWM_SP /12C1/SDA
J7.16 | 64 |PA.15/INTO/TM1_EXT
J7.17 GND
J7.18 VDD33
J8.1 GND
J8.2 VDD33
J8.3 1 |PB.0/PWMO_SYNC_IN/ 12CO_SCL/ PWMO_CHO
J8.4 2 |PB.1/ PWMO_SYNC_OUT/ 12CO_SDA/ PWMO_CH1
J8.5 3 |PB.2/PWMO_CHO/TM2/ PWMO_CH2
J8.6 4 |PB.3/PWMO_CH1/TM2_EXT /DMIC_DAT1/UARTO_RXD / PWMO_CH3
J8.7 5 |PB.4/UARTO_NCTS/PWMO_CHO/DMIC_CLK1/UARTO_TXD / PWMO_CH4
J8.8 6 |nRESET
J8
J8.9 NC
J8.10 NC
J8.11 9  |PB.7/UARTO_nRTS/ PWMO_CH3

J8.12 10 PB.8 / UARTO_TXD / PWMO_CH4

J8.13 11 PB.9 / UARTO_RXD / PWMO_CH5

J8.14 12 LDO_CAP

J8.15 GND

J8.16 GND
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Js.17 15 |vDD33

J8.18 16 |AvDD33

Table 3-2 NT-1941 Pin Extension Connectors and 10 Function List
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3.4 Power Supply Configuration

The NT-1941 can be supplied by an external 5V USB power connected to Micro USB connectors (CN1)
or ICE 5V from Nu-Link(J1) or 4.5 Volt to 5.0 Volt DC power supply connected to VCC Pin Header (J2).
On-board reversed 2 current protection diodes will ensure power can be provided through both USB
and ICE connectors at the same time safely. If the board is powered from USB connector, it is not
recommended to apply an additional DC power supply to VCC pin header (J2), because there is no
protection against reverse current into the DC power supply. Figure 3-4 shows NT-1941 power supply

concept.
CN1
194124 NAU88C22_MB 51
UsB_5\ sp
VD&SPK ul _Mi
u3
\/.
NAUSSC22YG 194100ADI & LDO o0
3.3vV] 3.3V Jump DC Power
(sp1) (Vbat)
D2
VDDA/VDDB/VDDC J2 4.5V~5\
'f ICE_5V
ICE-5V___| J1(Nu_Link)

Figure 3-4 Power Supply Block Diagram

3.4.1 5V Power Sources

Table 3-3 presents the 5V power sources.

Net Name in .
Connector Schematic Description
CN1 USB 5V Power pin on CNL1 to supply 5V power from PC Host
- VBUS.
I ICE 5V Powgr pin on J1 for the power from Nu-Link (this board
— requires 5V)
J2 vVDD_5V Power pin of J2 for DC or battery power input

Table 3-3 5V Power Sources
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3.4.2 3.3V LDO
The voltage regular U3 converts the 5V source to 3.3V and supplies it to 194124ADI and NAU88C22
on board.
Power
Component Comment
Source
VDD_3V3 U3 LDO output 3.3V to supply 194100 platform board.

Table 3-4 3.3V LDO for VDD_3V3

3.5 Push Buttons
Table 3-5 presents the push buttons.

Component Description
SW1 Reset button to reset the target chip.
SW2 User button, it is used to control PA.15

Table 3-5 Push Buttons

3.6 LEDs
Table 3-6 presents the LEDs.
Component Description
D3 Green LED. The power LED indicates that the NT-1941 is powered.
D4 Red LED. Controlled by PB.0

Table 3-6 LEDs

3.7 SPI Flash Connector

Table 3-7 presents the pin function of SPI Flash connector.

Connector Pin No. Function
J3.2 SPI0_CLK
J3.3 SPI0_MOSIO
J3 J3.4 SPI0_MISO0
J3.5 SPI0_SS0
J3.6 NRESET

Table 3-7 SPI Flash Connector
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3.8 ICE Connector

The ICE connector is compatible with the Nu-Link series. It is recommended to use the Nu-Link. Table
3-8 presents the pin function of ICE connector.

Connector Pin No. Function
J1.2 PD9_ICE_DAT
Ji J1.3 PD8_ICE_CLK
J1.4 NRESET
Table 3-8 ICE

3.9 Audio Interfaces
Table 3-9 presents audio interfaces of NAU88C22.

Component Description
MIC1 Microphonel
MIC2 Microphone2
J12 AUXIN
J13 Headphone out
LS1 Speaker out

Table 3-9 Audio Interfaces
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4  QUICK START

4.1 Toolchains Supporting

The Nuvoton Nu-Link series has various models. It is recommended to use the NU-LINK as the ICE
debugger and programmer.

Install the preferred toolchain. Please make sure at least one of the toolchains has been installed.
° KEIL MDK Nuvoton edition — Full Cortex-M

4.2 Nuvoton Nu-Link Driver Installation
Download and install the latest Nuvoton Nu-Link Driver.

] Download and install Nu-Link_Keil Driver when using Keil MDK.

Please install the Nu-Link USB Driver as well at the end of the installation. The installation is presented
in Figure 4-1 and Figure 4-2.

r -—— - B
i3 Setup - NuMicro Nu-Link Driver for Keil . IEI_IH—_J

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing MuMicro Mu-Link Driver for Keil on
your computer. The application may be launched by selecting
the installed icons. 0

Click Finish to exit Setup.

Install Mu-Link USB Driver {optional);

ENM: http:/fforum.nuvoton.com
SC: http: ffwww . nuvoton-meou, com/
forum.php

Figure 4-1 Nu-Link USB Driver Installation Setup
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vy W . )

Would you like to install this device software?

I' Mame: Nuvoton Nu-LinkDeviceClass |
h Publisher: Nuveton Technolegy Corporation
u
[7] Always trust software from "Nuvoton Technology | Install || Don'tinstall I
Corporation”.

@ You should enly install driver software from publishers you trust. How can | decide which device
is saf install?

Would you like to install this device software?

Name: Nuvoton Co,, Ltd. Ports (COM & LPT)
- Publisher: Nuvoton Technology Corporation

[]  Always trust software from "Nuvoton Technology |_Install | | Don'tinstall ]
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf i I?

(s=] Windows Security W - — —— E
Would you like to install this device software?
i | Name: Nuvoton Nu-Link2DeviceClass I
k Publisher: Nuvoton Technology Corporation
u
[7] Always trust software from "Nuvoton Technology | Install || Don'tinstall ]
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf i I?

(2] Windows Security B - ———— E

Would you like to install this device software?

i Name: Nuvoton Co., Ltd. Ports (COM & LPT)
- Publisher: Nuvoton Technology Corporation

7] Always trust software from "Nuvoton Technology | Install || Don'tinstall ]
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf i I?

Figure 4-2 Nu-Link USB Driver Installation
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4.3 BSP Firmware Download
Download and unzip the Board Support Package (BSP).

4.4 Hardware Setup

The Nu-Link is the ICE debugger and programmer, which enables users to program 194100 and debug
their application via the SWD interface.
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5 NT-1941 SCHEMATICS

5.1 NT-1941 Schematic Circuit
Figure 5-1 and Figure 5-2 show the NT-1941 circuit.
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5.2 PCB Placement
Figure 5-3 shows the front placement of NT-1941.
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Figure 5-3 Front Placement
Figure 5-4 shows the rear placement of NT-1941.
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Figure 5-4 Rear Placement
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6 REVISION HISTORY

1.0 May. 21, 2025 | Initial Release

1.1 Jul. 3, 2025 Modification of series naming rules
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IMPORTANT NOTICE

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all types
of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims
to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages
and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheef belong to their respective owners.
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